Although several studies have found that the sublexical route of spelling has an effect 3 on handwriting movements, the ability of lexical variables to modulate peripheral processes 4 during writing is less clear. This study addresses the hypothesis that word frequency affects 5 writing durations only during writing acquisition, and that at some point of development, the 6 handwriting system becomes a relatively autonomous system unaffected by lexical variables. 7 Spanish children attending Grade 2, 4, and 6 performed a spelling-to-dictation and a copy 8 task in which word frequency was manipulated. Results revealed that written latencies 9 decreased with age, especially between Grade 2 and 4 and also that writing durations 10 decreased between these two groups. All these measures were longer during copying but the 11 effect of task on written latencies and in-air pen trajectories was smaller for older children.
word writing durations, but this effect vanished when only the in-air pen durations were 1 considered. The authors claimed that the effect of word frequency on whole-word durations 2 might have been due to differences in the identity of the letters measured. Thus, they could 3 not conclude whether this effect occurred as a result of central or peripheral factors. When a 4 similar procedure was used with 8-12 year old children, word frequency effects were 5 observed in both whole-word writing durations and in-air pen durations (Afonso, Coalla, & Cuetos, submitted). Although these findings may be attributed to the comparison of 7 different letters, they seem to concur with the idea that lexical variables may affect hand-8 movements during writing acquisition, but only until handwriting acquires a relative 9 independence from other linguistic systems.
10
In the present study, we address this question by analysing a range of online measures 11 of the written response produced by Spanish children attending Grade 2, Grade 4 and Grade 6 12 in the context of two different tasks: a spelling-to-dictation and a direct copying transcoding 13 task. We measured only the first two letters of the words, which were mostly the same in both 14 conditions. In this way, we minimize the impact of the identity of the specific letters being 15 measured. We selected children from grades separated by two years to maximize our chances 16 of observing a change in the impact of word frequency on writing durations as a consequence 17 of the development of handwriting abilities. In their study, Kandel and Perret (2015) obtained 18 a similar effect of word frequency on writing durations in children of 8, 9 and 10 years of 19 age. Furthermore, no significant differences were found between 9 and 10 year old-children 20 in writing durations. According to these results, if handwriting actually becomes an 21 independent system as a consequence of a substantial increase in handwriting speed (Bosga- Nottbusch, 2015) . In this study, we hope to provide more information about the 3 variables that may affect this scarcely-explored measure. word frequency effect between groups of children aged 8, 9, and 10 years old. Although we 1 detected a significant word frequency effect on writing durations in Grade 2, children 2 continued to show some sensitivity to word frequency on writing durations around 10 years 3 of age (Grade 4). Only writing durations produced by older children (around 12 years old) 4 seemed to be unaffected by word frequency, resembling the results observed in previous 5 studies with adults. These differences between studies could be due to differences in the 6 handwriting skills of the children participating in these studies, specific policies about 7 teaching handwriting or some properties of the languages used (Dutch, French and Spanish).
8
More research is necessary to clarify the factors that may modulate the precise age at which 9 handwriting becomes independent of lexical information. It is important to notice that word 10 frequency had a similar effect on written latencies in all the groups and that this effect was 11 similar regardless of the age. Word frequency effects on written latencies have repeatedly 12 been obtained in adults (Afonso, Suárez-Coalla, et al., 2015; Bonin & Fayol, 2002; Bonin et 13 al., 2016; Bonin et al., 2015; Bonin et al., 2001; Delattre et al., 2006; Lambert et al., 2011) . It 14 seems that during these years of development, word frequency consistently affects the access 15 to the orthographic representation before the initiation of the written response. However, the 16 impact of word frequency on motor modules varies throughout development. It is unclear 17 from our data whether the word frequency effect observed in writing durations is due to the 18 persistence of the word frequency effect observed in latencies, or to the fact that the retrieval 19 of the motor patterns of handwriting is sensitive to word frequency in early years of 20 acquisition. Moreover, written latencies were affected by word frequency only in the copy 21 task. Thus, this effect might be related to reading and not to writing processes. In other 22 words, it cannot be concluded from our findings whether or not the locus of both word 23 frequency effects (on written latencies and on writing durations) obtained in younger children 24 is the same. Nevertheless, the fact that the effect on written latencies appeared only during 
